Characterization of an adduct and its degradation product produced by the reaction of cyanoethylene oxide with deoxythymidine and DNA.
Cyanoethylene oxide (CEO), the putative toxic and carcinogenic metabolite of acrylonitrile, is a direct-acting mutagen. CEO reacted with deoxythymidine (dT) to form a single adduct (approximately 3% dT modified). Using two-dimensional NMR spectroscopy and fast atom bombardment mass spectrometry, this adduct was identified as N3-(2-cyano-2-hydroxyethyl)deoxythymidine. Subsequently, degradation of the adduct yielded N3-(2,2-dihydroxyethyl)deoxythymidine, a hydrated form of N3-(oxoethyl)deoxythymidine. N3-(2-cyano-2-hydroxyethyl)deoxythymidine was also detected in the reaction of [2,3-14C]CEO with calf thymus DNA. Small UV peaks, not present in the control, were detected from the reaction of CEO with dA, dG and dC. However, neither their retention times nor spectral characteristics corresponded with the standards used in this study. Characterization of this cyano-hydroxyethyl adduct and its degradation product following in vitro exposure of nucleosides to CEO may provide insight as to the types of adducts that could be assessed as biomarkers in vivo, and the modifications responsible for the mutational effects of CEO.